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7 

v*^^fi-9-t-aE«ii-4A/D9c«^ai:, 

mmm7- ') x-mkim&m- x z>My- uxtft 

4 i y T v > ^JglJ • *jE* a t , 

mz*- vr~>> rmwi ■ ffiJE^&n xn%h tttcmms 
l «** 2 ] #rfB^ y r -> > y«su • miE^mt , 

re* > y y > rm^ * *« 7 - y l ?t *as - u 
ma u 

WEi y T -> > • »jE#Stt^ 

*tJS*T'-^ofini* f a»ffl»f>iifc»-&»-, «irre?SiS 
7-y^iE^ife** ? v>-f*t<ou>vy- h<r>^ >-/<)> 
r r- 9 iz x z, t> <n -e* & * #.« l t , g K&Bgtt* 

itf a t -t z> m 1 KiEffeo u - fit, 
[0001] 
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2 

fit*, iOffflttaSfclfca-f &S«ffl<ou- fHICBt 

[0 0 0 2] 

-Hi, 0iJx.i±\ Hi nc*i-J:o&*i££#1-&*><z>tf* 

SQfbtlT^&o H 1 1 ^&V>t\ 4 1 lifiS, 4 2i± 
10 «£W»%A». 4 3li/W-f/^y, 4 4(±3g«T 
4 5i±@Ht/#:> 4 6li^mr>7-i-. 4 7(± 
5$"9\ 4 8(±fi:^ji)i-7-r )V9 (WT\ LPFtt 
&o ) , 4 9liA/DfIS, 5 0l±FFTMHt 

5 1 imwm%iW.x*>z>o 

[0003] *cu, z0)X7i,zmi£$ixtzi&%:mm.<7>W) 

fti:oi/>T^t^o SJPSI4 llitfiFMtifflO 
^OWKt'^-f^-r /-4 3i:J:t) 2otz^-it, 

20 — ^(±5^-9-4 7{iA73$tL*o fcT— uitmmryy- 

i-4 4^<b^WHai7J^tL4 0 igHT>7 : -'t4 4 75'ib^ 

«*»«tC*tLTae«PMTd [S] ^iotS!7> 
rt4 6CA7J?tLSo $<b(Cgffi{%#:4 5* s ffi*tiSK 

/7hFd [Hz] 4torSe7^ft4 6tcA73? 
a-So §67 >7"9-4 6-C-§f L^S««I±, 5^*4 
7KX*), ±.%&;* T 7-r'<4 9~4 3 1ZX *)At)Ztltzm 

mw.mi$L t $ * -> > ^* $ a, ±iE®5iB#rfl t d t k ? ■/ 

50 7->7 h F dUWlELTttT- he-f-Srffi^J-r^o LPF 
4 8(±, A/D|gftS4 90t ^7"'J >^attF s<?) 

tLTV»4o A/D^S?4 9I±, L P F 4 8 ZM&Ltz 
lf-F«ftt^7" l J>'J r IjSftFs [Hz] tt>7 
y>y-T4o F F T^StlS 5 0 J±, A/D»4 9 

x- j *y?>)>rLtci£-hm-%*&i£y- , )^%i (f 
ft) l> if- hfli-^«)«*aia»tm»i-*o 
a^«5 i iJFFTjaiiits oom*-r4^?S[^55- 

40 Z> 0 

[0 0 0 4] ^U«#»31*« HCio -CfflttgESt t 

r&fzzm^tztttt&mtttn&minm-rz-Mx**, 

ho Ull 2 i:*v>tMTOItiflBB««ijl!i» 
SiSffiTmfFMa$ixr^5, S« 
SSfll«?BSft*«, m.mr>7-i-4 4^<bffi«IR 

50 fl«8»i:it LTF d Clt K7 ^5 ->7 > t4. <toT 
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4 



HiftRlSF bu^iix, ««t»T»«fU(t«fi«^k 
5««*OHift«aiF b d^Siit^io ±IEF b 
u, Fbd, Tm> B t±MC (=3. 0X10 8 m* 

R= (TmC/8B) X (Fbu + Fbd) 

v= (A/4) X (F b u-F b d) 
[0 0 0 6] *«CFFT*a»«4 9<OSiS7-Ui« »tt»Ht»^- ^ *ffl»i-* 

FFTM^>7''J>^f-^?:A^L, 2 n fIcOfJ-*70 [0 0 0 7] 

A F = 2/Tm (2) 
[0 0 0 8] fcfcl), EL<tfcm-Ci*«*JB*»Fm ★ [0 0 0 9] 
a x ti> * 

Fmax=2 n " 1 XAF = 2 n ~ 1 X 2/Tm ( 3 ) 



*/s) , A («3ljft<0**«iRft**Fo = 

6 0 GH z A = 5. 0 X 1 0" 3 m) iZX 0 Bffi 
5^ffiftR^WMv(iTS (1) tC<t»9 

[0 0 0 5] 



(1) 

SfflWTm/2<7)t^ 



[0 0 10] fcfc& 0 fntt±<7)a«M^ ? A»?n 
xu 7 x>^*«fe£U 02OJ:^:aiSFm 
a x-Cj/f OiSSttS^^oaiKSfc^^atL^o ,I<7> 
^UTv>^UJ:4feOS«iSc«:*«:l»<Vj*5>, FFT 
ffiS^«4 90At;«r^iiLPF4 8* ? K«g*L, Fm 
a x&±.<r>mfe$U&fr** v h LTv^o 

[0 0 11] ^ffl*tffi«IRfcfflWaJKvO»W«B (« 
tfi(:aiS^lx^f-^f<7)t/J^r y -7°) i*rti<?ti 
AR, Av <hi--5>c SISiFbutFbdO^M 
A F (i±Ea«ft*f»*6 

[0 0 12] 



A R= (TmC/8B) X 
= (TmC/8B) X 
= C/2B 



(AF + AF) 
(4/Tm) 



[0 0 13] 
Av= (A/4) 
= (A/4) 
= A/Tm 



(AF + AF) 
(4/Tm) 



(4) 



(5) 



[0 0 14] tttho 
[0 0 15] 

= 1 [m] > ft^SEllRma x = 1 5 0 [m] 
-y«rBWH"f*»*, !K«&8eW«B«iJiao (4) * 

[0016] B = C/2/AR=150 [MHz] 
[0 0 17] (D^m^^t U FFTMl± 
[0018] 2 n ^ARXRma x X 2 = 3 0 0 
[0 0 19] £«£-r2 n = 5 1 2 £* 0 4 

fciSK»*«6Av = l [km/h] tL/:tl, 

#JTmfi 

[0 0 2 0] Tm=A/Av = 5. 0X10" 3 X3. 
6 = 18X10- 3 [S] 
[0 0 2 1 J «fhil)o 

[0 0 2 2] SE3£ 150m. *B*HlJg Okm/h O^ft 
£1&fcj1-&i:> MtiFb u, F b d (i 4: <> K 
[0 0 2 3] 



Fbu=Fbd=AFXl 50/AR=AFXl 50 
[0 0 2 4] kfti^ gg«l 5 0mffl*tiEJK2 0 0 k 
m/hOWiW^S^ HiSftiFbu, Fbd 
(i 

[0025] Fbu=lAFX150/AR+AFX2 
20 0 0/AR I = AFX 3 5 0 

Fbd= I AFX1 50/AR-AFX20 0/A v I 
= A F X 5 0 

[0 0 2 6] fcfcio 

[0 0 2 7] FFT*ft**5 1 2 <T> t & . S^SfS^F 
m a x li 

[0028] Fmax = AFX256 
[0 0 2 9] £&*K -t*tJEl±OJB«aifc**ttiUT-> 
<9iE#t^mT^^v^ d<9*:*?>LPF4 8C 
J: Fm a xttiOiSSt* 7 h Ltv^ 0 £oTF 
JO bu = AFX 3 5 0liLPF4 8i:i*)*7hSittL 

[0 0 3 0] i^M«.ft*IBfti-4fc»^«±8EJi»«f«B 

a r i fc(iffl*taK5^»«B a v (Dfrmmzm < -r* d t 

^#x.<b*l£o flitfAR=l. 5 m, A v = 1 . 5 k 
m/hU-ftLlf^ Fbu = AFXl 75t^^ LPF 
48(iFmax' =FmaxXl. 5 <T>MW3&Mfri "C 
Mil $ * & £ <h TMfttti a* pTfg ktSo 

[0 0 3 1] ttiit. AR. Av(ifOtit% FFT 
£Mi 1 0 2 4*Ki#^U LPF48liFmax' ' 
40 =Fm a x X 2 OH*ttft53 fc * £ fc *C J: 

[0 0 3 2] L*LS:* f fe, *»ffi*3E< i"* t - 

t w-»fihisis^eo^*si#*pn 

[0 0 3 3] *»**|HUBjft*j|f*-r*fc* 
50 [0 0 3 4] 
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5 

fc, liirfeiSilv-'j i^lfSC«tS^7-'jx 
aE«e**>«bv ^ 7v>^0*HiLJfcJaiS»«#** 
IE LT, ^R1iiE$tLfc«-?-U«^»-C, -J> i>;7 
->>^<7>3&£LTv>£^fI-'§-liov>-c<4, ioff 

IISi'JTyy ^flgU • fUE^S t , flirfSi T v > ^* 

t £ « x £ u - tn&w. * o 

[0 0 3 5] 4 fe, gfgfiJ. -J r •> > $*H8U • MiE^g 
f± , mr £ A S y - >) i & # <b tt * mz s %® 

TttE*i«7-";iSg**s*oateft)ftfl-o«p|iii3Efi: 

[0036] ttz. mttmy->)3-%c&h^&ii, m& 

> y) > vm^-i^y - ') ^mtfcM^y - ') 
*fe**ai* l, friBi y r -> > ^Jgu • ttuE^&tt, 

iTf - ? K J: 4 & 0-eab-5.3i i! £r#fiB LT, Msk^WMM 
[0 0 3 7] 

[»Wo**o«»] $lo«.t.l. II 1 (i^<0|§5§<0 

K4sv>t, ili$M«h 2 (4®/±il»J«fHSfy, 3li/N'7 

I7>ft, 7l4S:5'-9\ 8I4LPF, 9t4A/D^& 
», lOliFFTMit, 1 H±i'J T • 
MiE^S, 1 2 14 -So 

[0 0 3 8] JfctC, ±EOJ:^U«***Lfc**«60» 
S8U«4**fflU-^t61lW»f*4:BllH-r*o SEWS 1 
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(5 

mr > f -f 4 h &m 1- a* $ *ifc*»ift(4 s «K4»# 5 

U4 0 £lttL, LTaSlSIBlTd [S] 

# 5 *«ffii*»«*J#o*fc-t:i4, S:«lSiE«(4iiM^?S 
$i:itLTK777y7hFd [Hz] ^ioTSfir 

Tdt K y v 7 h F d (CitSLfc tf- b^imt) 
tl., LPF8(C4f9, A/D^I?9C0*>7' 

U >r««[»F sJaTOJBiKft)a»*<>o«^-o*4:ii 
ig^-ti-^o A/D^S9(4LPF8SraiaLfetr-h 

mm^f>y'') >rmwi®(.F s [Hz] •e*>7* , ;>^ 

tic FFTMStl OliA/D^SQTt^yj 
>^ Life If- h«-^**a7-yiSEft (FFT) L> 

•*iE#ai 1 (4 b*- vm^nftWLm&frnn *>, i>) 

7y > y*'MLtv^f - ? *tio L, -tt^i'J T 

tt5*i-i»o 4^, 112 14, xij 7-»^MS:«??L 
fe[HT**475 5 \ H12tCi3V^ri 0OI±xP7y^?'7) s i: 
v>»a-OJHSE»liW5\ 1 0 1 JittOjaSEttsR*, 1 0 2 
(4RlT't<75ft7C'Sife»Fma xt*io FmaxtlifflS 

«SSc«5-f4, xU7y^i:ii), (%<oSrftifcfi£^ 1 0 
ltioTLJl. fOfcft, *f§^iz45V^TI4, 
50 r -> > ^*flglj • WIE^a 1 1 U 4 1) , x'J7y>^04 

v»»-&-wjELv»JB«»:jft«-i o otc^m-T^o iLv»jg 

1 0 0 (4, F m a x -Cft<Offi«ft** 10 1* 
(4, x')7-» yflgij • HIE#a 1 1 U 4 •} *jE $ hfc 

[0 0 3 9]*:, C«0 4ii:flSS*L!t*»WO|t« 

40 i 0!ixi4, vm#mm&R = 1 

[m] , f*ftMIRma x = 1 5 0 [m] WV-f 
iUMM-t-i*^, -J&RfcSEIMiBtt-LifcO (2) 5^4 

[0 0 4 0] B = C/2/iR=150 [MHz] 
[0 0 4 1 ] OSSWMIt^Sf t L, F F T *&(4 
[0 0 4 2] 2 0 >A RXRm a x X 2 = 3 0 0 
[0 0 4 3] t^i, 5 1 2 jftWfi i7tjSK 

»v = i [km/h] tifcti, gzmmwiTm 

(4 
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6= 1 8 X 1 0- 3 [S] 
[0 0 4 5] WSti-So 

[0 0 4 6] mm 150m, Okm/h <Dty)i* 

A&tkto-tZt. 03 (a) Rtf (b) (OJ:^:, JU?£ 

tiFbu (««a*«LL#i^) , Fbd (mmmi&m 

[0 0 4 7] 

Fb.u=Fbd=AFXl 50/AR = AFXl 50 
[0 0 4 8] t&*7^. KM I 5 0 m, ffi^3S2 0 0 

km/h<7)i»#:B«:^»Ii-^»^ H4 (a) fcitf 
(b) OJ:^:, /Ur£ifcgFbu, Fbdii 
[0049] Fbu=| AFX150/AR+AFX2 

0 0/A v I = A F X 3 5 0 

Fbd= I AFX1 50/AR-AFX200/Av I 
= A F X 5 0 

[0 0 5 0] t&&o LPF8(*'*f>'?*)>ymik$LF 
siTOf«iIIt^fc^ Fbu, FbdtiUL 

[0 0 5 1 ] FFT 4 Sat5 12tL/:#^ 

ft^SrS^CFma xii 

[0052] Fmax=256XAF 

[0 0 5 3] H5 (a) R IK (b) co J: 5 

CFma x-CW^iSSit, 

[0 05 4] F b u=AFX 1 6 2 
F b d = AFX 5 0 

[0 0 5 5] tBKSWo 

[0 0 5 6] tC:^>T% SStl0 6m, ffi*t*K5 6 k 
m/hO»#CSrttftlt4#^ flttftSFbu. Fb 
dii. 

[0057] Fbu=! AFX106/AR + AFX5 
6/A v |=AFX162 

Fbd= I AFX1 06/AR-AFX56/Av I = 
A F X 5 0 

[0 0 5 8] ^^.SStlSOm, tflttmm 2 0 0 k 

[0 0 5 9] mm 150m. *H*tiSft 2 0 0 k m/ h O 
WfrBtEJil 0 6 m, *B*ftiS5 6 km/hOftftC 

fi. JfcJ4^)J:^U, e-H*o)Wa**Fbu, F 
b dtt^<Hi:fc4** f , BM*B, C<i*Wa«* f *4 
**:», Fbu. F b d«OB#H^ffc(ill&*o 

[0 0 6 0] *ri*-5eo»£\ EMI 1 5 0 m«*t 

iiJS2 0 0 km/hcO^#:B<D0. 1 fHfeOjgfiti 1 4 
4 m t & . Fbu. Fbdli 

[0061] Fbu=l AFX144/AR + AFX2 
0 0/A v|=AFX344 

Fbd=l AFX144/AR-AFX200/Av I 
= A F X 5 6 

[0 0 6 2 ] i'J7y>mtU, nJEttlli. 
[0 0 6 3] Fb u=AFX 1 6 8 
Fbd=AFX56 
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[0064] <h4*^ 0. lf>WFbu, FbdO^ 
ffcili, AFX 6 4:«:*o 

[0 0 6 5] — ^, S1106m, 56km/ 
h«C^0. l^OSgfittil 0 8mk40, Fb 
u. Fbdli 

[0066] Fbu= I AFX1 08/AR+AFX5 
6/A v I = A FX 1 6 4 

F b d = I AFX108/AR-AFX56/Av I = 
A FX 5 2 

70 [0 0 6 7] i:^^ 0. lWFbu, FbdO^ 
ft*(iAFx 2 i44 0 

[0 0 6 8] Z<D£i\,zLX^ i 'J T v > ^«glj • »iE 
fSl ll±, Fbu, F b dOB$mS^tfi£«fflU - 
OigSJ:*). #<btirt:Fbu, FbdWB^^co 

*\ »#C"C**^*»*«»J-r*ct* t -e§*o 

[0 0 6 9] me{tz<Dx^{zm&^^tc^m<o^m 

fflU-y|6«U*J»t*, x'Jr'^/flJII -1fiE#Sl 
1 <7)Mfl$^flf:7D-ft- h-C**o £t\ * 
r77'S6 0t\ ««*Lt#l»Olf- h«*OFFT* 
20 *ri»<b e-^-^-^-S:ffv\ Fbu^*i6^ 0 Fbuti 
1j[g:co»^«)**o RttU, 7f77 4 S6 1tMtT 
WOtf- Mf-Sf-OF FTg»f) Vf-^^-^^rfi 1 

Fbd^t^^o F b d(itt&<^»^*>**o 
Xt7"/S 6 2Xit^M6 0X*ftbtltzm$L<OF b u 

l^a^fflttro^r- y 6 ot*ftib^M 

CO F b u * O t*<D 7*- 9 uitE-t * ^ * * *l-P*lPJ 
^L, Blfe L /: 1 Fbuk^i^Fbu^ 
?>H«»«FW«ft*S:*i6*o flMfcU, Xt77'S63 
X~\*&b1XtzWBL<nF b df-^, i«tafflfflflfo^ 
JO T'^SGl T^#<b*i£-»mOF b df-^OifOf- 
^^)S-r*^*^n^xra^t. H5feLfclte«HJW 
mTOF b d <t^[glOF b d^^S^BtW^ftfi**^ 

* o 

[0 0 7 0] ^H. Xr77'S6 4T-1IROF b u. F 
b doa^*?-^*ft5S-f*o Xf77^S 6 5t 

Fbu. F b doa^fc^Ot^?) 1 o*SiRt^o 
*:^f7 ^S 6 6XF b u, F b d**i-r*L**J.U r 

»*«*«£*#* o Xf'^S6 7m 

40 7 P S6 6T^/:x'j7y>^^ & LOW^Kov* 
T<0 4 I ») OKI • t ^ r 7 6 2 , S 

6 3T^:Fbu, Fbd«»«iJ:^ 

4 a *9 cose^ • i f) ie L^mm • 

^Mt^o ^T7^S 6 8T% £:F b u, F b 

doa^Mcwi, igsi -WiiRm^nt^ 

*U**7U f^t*^tW^f7 7 P S6 5CI^o 
[0 0 7 1 ] ±j£Lfc «fc ^. ^ftli, xyrv 
>^ r ^J:*»0)l«[a*4^ti!ft*'t*^:*5>, ^>"7''J> 
^««#F s OWlTOH*fttaat* L P F 4 8 
50 SrttfflLTv^*^ *5U60JgSRUi3V^ri±. Jifeoj: 



-5- 



9 

mmT zl pf s zmmt. $>z.x. ^r^v?^ 
[oo7 2] z<r>m^i~mh-r, vd%mwtmt 

& C h tfX- £ £ o 

[0 0 7 3] t tz, *f>7'')> ?mfe%CF s w±<om^ 
&<E>iI$-t&LPF8£1£fflLT&, ra^(7)#x.^T-i 
'J T > > ^fcflglj • WJE-r £ C 5&*T * * (0(4 W «b frT 
<h Z> o 

[0 0 7 4] ***OJB]K»;iJV>r (4, x'i7y> 
SO • «IE¥g: 3 1^ F F T <b EStii 4 O'ffi 
*tiS * #46 , OfSUlO tpfrbJE L Welti * fij 
iSSFFT«Jlto*OI$liJ£ffc**#* 

O KLfcOT?, Kofc«1t*a-i!it*IWjtT?*, 

mcttttoEfti} 4 cra#a««!>tMai*ff ? - 1 

[0 0 7 5] ftttOJ&R 2. 0 7 14, MtOfMR 1 

i' - y«« ( - » ' < ^ ^ * * ira x. <> o -c* 

&o 0 7KiJV>T, 2 1 (4^PH, 2 2 (4®EfM»PfHS 
«k 2 3ttmE«lfHI&«»2 0*58«0«^*ai«r> 
7-7-2 4 4 £(4§{§1!5 ?+27 diajOt^X-S^tocOiH 
ftWf^^s'f, 2 4 li*MT>7"7-, 2 5(4 011% 

2 6 Ii§l7>f t, 2 7li57t> 2 8 (4 L P 
F, 2 9tiA/D3Ejfe», 3 0(4FFT&3a^g, 3 1 
lii 'J T > **fiS"J • fijE^S, 3 2 (4M-^5!L3l^Mr- 
01 K^LfcflM£i:*sfc<&jS(4, HJltcisv>T(4 
/< 7 - t-V U V 3 e> fix <T> \Zft U 0 7 C 45 

V>T(4, i*^ffi^#X-f y^2 3* ? K»tP>itTV^.^T 

[0 0 7 6] c<o4d(-fllfiS:$a^*<Rfflv-^So 

Pffl<0 Sritt^-r&o f^FM^ffllEffC 

4 i)SKSUffll^«f?2 2*«FM3eW$*i.jfc*»iR*ma 
1"4o f<0««MI«fX-f y^-2 3(C4 »)a6fl| 
ffl7^ft2 4^<b£HKm#$*t& 0 #cU*»«Sfl| 

g, tf!lx.lf, 200ns (=1/ (5MHz) , igfft3 
0X2 mtt£) CltSilLfc*jft-C, i££««*.x>r -7 
f23 iiSlfffl K*J 0 #*> I) , «E»j«p%AS 2 2 t 5 
^2 7 ^«^1-^,o &mm7>f-1-2 4frb& 

H»cm*§*t^S58^l4 2 0 0 n s/ittta^Sfl&^A' 
XiKtfcf), I*Ri:f4til*»#2 5 
*t> iiffl^m«(-WL-CKf8IR(Z^ff-r*il®B#^A t 
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70 

^tot§flffl7>ft2 6i:A7J^J 0 §tK&#2 

Lt f b fc'tt K ? f °y •> y h Lxgmftr > 

ft2 6i:XS?ftJ. SffifflT >t"7-2 6-C\*J3$*l 
5 * -9-2 7 ICfc 2 2jJ»<b<0 

A { 5MH z<7)7 -i )\><r 2 8 £«&U A/DMS2 9 
i:A7J?ix> 111 0i:^tioi:u>yT-F«, FOx. 
10 If, 5MHz<0iiT-fy?*f-fi;M?^o A/ 
D^&f|2 9<0ffl*7'-*(4BllK!ftft:2 5(C*tlL.-r^»U 
> v'r- Fffkf(OAl ftftft 2 5 L 

*f.lSi#2 5offig|R g i4Tieo^: (6) -cthff-c 

Rg= (tgXkXC) / 2 (6) 
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